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(57) [Abstract] 

[Problem] Offer blue light-emitting material vMch posse 
sses high heat resistance, and stability over time. 

[Means of Solution] Light-enitting material where light- 
emitting material of this invention, with derivative 
whichdesignates anthracene ring as basic skeleton, is 
shown in below-mentionedGoieral Formula (1) and 
densely makes feature. 

[Chenical Formula 1] (In Fomiula, Rl to R8, shows h 
ydrogenatom, alkyl group and alkoxygroip. R9and 
RlO, display optionally substituted n^hthyl groiq) , 
anthryl gnoiq) , phenanthryl group , the biptei>d groip 
and terphenylgroip which aie chosen fiom aD^ 
groiq) and alkoxygroip, ) 




[aaim(s)] 

[Qaim 1] Anthracene ring is designated as basic skeleton, 
li^t-emitting rraterial which is shown in thebelow- 
mentioned General Formula (1 ) aiid densely makes 
feature. 

[Chemical Formula 1] 



(jC*. Rl --Rg It. *^is^. r^u+juS. r;u 
3^v»$-^-r« R^ fccfcU^R,oii> 7;u+;uSfcJ: 
i;7;u=3+i/S/)>b3if^x^S}ft»^^LTt^Ttcfc 



m^^2} 7>h5-b>S^»^^ttSi:t'&. TE 



(In Formula, Rl to R8, shows hydrogen atom, allc/1 
groip and alkoxy group. R9 and RlO, display 
optionally substitutSi naphthyl groip , anteyl groiq) , 
phenanthryl groxq) , thebiphoiyl group and terphenyl 
groiq) which are chosen fiom all^grotpandalko^ 
groq). ) 

[Qaim 2] Anthracene ring is designated as basic skeleton, 
li^t-errittiiig material which is shown in ttebelow- 
nientioned Goieral Foonila (2) and densely makes 
feature. 
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[Qienical Formula 2] 




(In Formula, Rl to R8, shows hydrogen atom, alkyl 
gjrovp and alkoxy group. R9 to R12, displays 
optionally substituted phen>4groip, naphthyl group , 
anthiyl groiq) , phenanthiyl groip , the biphenyl ffoup 
and teiphenyl groip which are chosen fiom aB^^l 
group and alkoxy groip. ) 

[Qaim 3] Anthracene ring is designated as basic skeleton, 
li^t-emitting material vAich is shown in thebelow- 
nientioned general formula (3) and densely makes 
feature. 

[Qiarical Fomnula 3] 



(In Fonnula, Rl to Rs, shows hydrogen atom, aJkyl 
group and alkoxy group. R9 displays heterocyclic 
compound w4iich is represented in oxazole ring , the 
oxadiazole ring and thiophenering. RlO, displays 
optionally substituted phaiyl grov?) , naphthyl gj^np 
and biphenyl group \^chara4iosenfiOTi alkyl groi^ 
and alkoxygroip. ) 

[Qaim 4] Li^t-aritting materia] which is shown in bel 
ow-mentioned general formula (4) in light-emitting 
materialwhich designates anthracaie ring wiiich was 
inscribed to CJaim (3) as thebasic skeleton, cfensely 
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(^*. R, - Rett. **JSi=-> 7)\^^)im. 7}V 



makes feature. 
[Qioracal Formula 4] 



(In Formula, Rl to R8, shows hydrogen atom, alkyl 
group and dkoxy group. R9 and RlO, display 
qptionally substituted phenyl groip , naphth>d groip 
and biphenyl group^^ch aie chosen fom alkyl groiq) 
and alkoxygroip. ) 



[000 1 1 



[000 2] 

W«E LSI*(DW5E(* 1 9 6 0^ft(DT> h^-feXD 

S (**8§BB5 9-1 9 4 393-^^«. 1*i8BB6 3- 
264692-^^«. 1#MBa6 3-2 956 9 5-^^ 

2-^|g9 1 3M (1 9 8 7^) . fcc*:i;v-V-:h;U • 
■ rT^^-f K:7Y v :/^XS6 5^a9^?|3 6 
1 OM (1 9 8 9^) ^^zBa^$*lrl^^)) 
MoT. S^&WSSS^SSDb^gMSFtiTfrTl^-So 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] Hiis invention relates 
to li^t-emittir^ material, regards aiplicable organic light- 
emitting mater^ in li^t-emitting material ofthedisplay 
element which is represented in organic thin film 
electroluminescent element etc and with ultraviolet light 
excitation thefluoiescent material etc. 

[0002] 

[Prior Art] Organic thin film electroluminescent element 
with luminescent element where organic material which 
utilizes electroluminescence (H. below you call) 
phencmenon becomes li^t-emitting source, is expected 
as luminescent flat display element and planar li^t 
source of the next generation Research of this organic 
electroluminescent elanent designates element which 
uses single crystal ofthe anthracaie of 1 960 era as origin, 
after passing research wiiichutilizes mult^uipose 
organic thin film, active research development activity 
has been cfevelcpedwith C W. Tang and others of 
Eastman * Kodak corporation qxxh-making laminated 
type element it ismade to rqx)rt (It is disclosed in J^)an 
Unexamined Patent Publicatiai Showa 59 - 194393 
disclosure, Japan Unexamined Patent Publication 
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[0003] fltf2LfcC. W. TangbA<ftSLfc 
«««3tBt LT 1 0 0 n mmSLi^JiTCOmiXm 

mmiz^i)m&t^a z(D^m%^m±iz. tj\^^:z 

: •J^'t7A (A I : L i ) . T^^T^v'^A : m ( 

Mg : Ag) 110)^^^. ^mm}$i\z^^)m^2oo 

n m8S(7>^g it L r J^fiE^ ^ZtiZ^l) ^mMm E 



[000 4] &i±(D^o\zLxf^m$*ii>mmmmE 
btt^>r-:i-xa)mi5 (m^) ti<^m^9tMiz)ix^iix 
z0>m{zWib^*itzJi^)i^^-i}<^^m%»^mmi 

. 1 0000 c d/m2 J^I±a)SS35<flb;Krt^'So 



[0 0 0 5] LA^L^^)b<b. ±acD^liSIKEL^^ 



Showa 63 - 264692 disclosuie , Japan Uiexairdned 
Patent Publication Showa 63 - 295695 disclosxjre , 
>^lied * physics * letter Vol. 51 12th nun±)er9th 1 3 
page (1 987), and journal * of * Applied physics Vol.65 
9th number 3rd 610 page (1989) etc. ) up to reaching. 

[0003] Qgardc thin film electroluminescent element vAn 
ch C W. Tang and others wiiich you mention 
earlieiproduces, has become element configuration 
\^ch anode, oiganic positive hole injection tian^xjrt 
layer, oiganic luminescent layer , the and cathode 
laminate is done on transparent substrate. As 
preparation method of element, it forms with thickness 
of 1 00 nm extent or less withthe vapor deposition 
method on glass and resin fibn or other transparent 
insulating substrate, it forms with vapor dqxDsition 
method or thesputtering method etc indiumandwith 
transparent conductive film wliich consists of composite 
oxide (Below , ITO you call)of tin as anode, with 
rrcnolayer filmor multilayer film of organic positive 
hole injection transport materialwhich on this is 
rq)resented in copper phthalocyanine and tetra aiyl 
dianme compound etc, as the organic positive hole 
injection transport layer. It fomis with thickness of 100 
nm extent or less witfiv^x)rdqx)sition method next, 
with tiie tris (8 - quinolinol) aluminum (Alq below you 
call) or other organic pho^hor material, as organic 
Ixnninescent layer. On this (»*ganicluminesoent layer, 
orgamc thin filmelectrohmnt^scent element is produced 
aluminum : lithium (Al : Li) and magnesium : sih^er (Mg 
: Ag) or other alloy, with the codeposition metiiod as 
cathode of thickness 200 nm extent by forming, 

[0004] From anode electric charge (positive hole) of plu 
s, fi"om cathode electric charge (electron) of therrinus 
is filled in oiganic luminescent la>^ by flying doing 
direct current low voltage betwmi the electrode 
regarding organic thin film electroluminesoent elemait 
\^ch is produced like above, positive hole and electron 
which were filled move througji organic thin filmdueto 
electric field which flying is done, with a certain 
pr(*abilityrecort±)inationdo in thin film energy which 
is discharged to this occasion excitation does theorganic 
phosphor, exciton which was formedjust ratio of 
amount of lurranesoence child yield vhichthe org3nic 
phosphor has discharging li^t to outside, returns to 
ground state, element wtiich utilizes fluorescence wliich 
is given out fit)m excitonof this organic phoqjhor is 
organic thin film electroluminescent element 
Furthermore , as for direct current low voltage \^*ach 
impression is done, the usually, with 10 to 30V extent , 
with electroluminescent element wttch uses Mg : Ag 
alloy forthe cathode, luminance of 10000 cd/nG or 
higha is acquired in this element 

[0005] But, as for majority of Ught-emitting material whi 
ch is utilized in theabove-mentioned organic thin film 
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[0 0 0 6] ^a««*fil«Lfc#fil§3teO!)EL*^ 
I*. W. He I f r i c h b07> h^-b>^a°B$ffl 

1 4^2 2 9M (1 965) ) . fi^TM^. ^pfe«« 
<hLXxh57x-;u::f^vx>^ffit\fc1 0 0 c d 
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1 1 9 4 0 7^^«) , «*«#4i: LTT^; U 

K>^<b^1fe^ffll>fcK^A^&l*. 2 500c d/m 

8 7 3^1^«) o 



electroluminescent element, emission color is limited 
with green or tteyellow , as for reported example of 
electroluminescent element which uses blue and theied 
color li^t-emitting material which are necessaiy for foil 
colOTdi^lay. 

[0006] Hectroluminesoent element of blue li^t emission 
vAnch utilizes organic material starts in elementwhich 
uses anthracene crystal of W.Ifelfrich and others and ( 
physical * review * letter Vol.14 229 page (1965)), 
reoaitly, iqwrtof element which shows luminance of 
1 00 cd/m2 or hi^er \^ch uses tetra phenyl butadieneas 
light-emitting material ( J^an Unexamined Patent 
Publication Showa 59 - 1 94393 disclosure ) and, element 
which shows light emission of blue green color oflhe 
luminance 800 cd/m2 or higher wiiich uses distyryl 
benzene derivative as li^t-emitting material is reported, ( 
J^)an Examir^ Patent Publication Hei 7 - 1 1 9407 
disclosure ). In addition, blue light emission of 2500 
cd/m2 or higher is reported fiom elemait Miiichuses 
acridone cortpound as li^t-emitting material, ( Japan 
Unexamined Patent Publication Hei 8 - 67873 disclosure 



[0007] ca)«J:5<i:||feCDf§pttt*4li. 



[00081 



[0 0 0 9] 7>h^-tr>li. •?-tie*;()<W&(7)it5fe 

xm7Fim^\zmm-thzt\tmmxihi. zotzubiz 

feoit3t^^i-§7>h7ir >mmmmnx t * » 

>h^ir>mmii^m^o)m^mtitmtLxmi^i>zt 
ttntLxijmnxti>o 



[0007] As for light-emitting material of this kind of blue, 
reported exanple is less inccMxpurison with light- 
emitting mataial of green and yellow, you can say 
thatalso research and development of material is late. 

[0008] 

[Problems to be Solved by the Invention] Like above, in 
c»ganic thin fitai electroluminescent element it is not 
case that always it satisfiesthe chaiactmstic where 
material wtoch is used as blue light-emitting material 
reported exanple islittle, is sought. Presently, 
development of li^t-emitting material vAere durabihty 
vMch possessesthe blue li^t enission efficiency vAnch 
is siperics- is hi^ is expected. 

[0009] You can ©q^ect anthracene, because tiiat itself gi 
ves out fluorescence ofthe blue as blue light-emitting 
material. But, it is difficult anthracene crystalliTation 
derrick up to be easy, toutilize in di^lay element as thin 
fibn Because ofthis, introducing substituent into 
anthracene ring, it is necessaryto control crystallizatioa 
^fect that substituent which it introduces is selected, 
casewheieitmafces thermal stability and thin fibn 
anthracene derivative which gives out thefluorescence of 
blue which inproves can expect stabihty over time. 
Furthermore, by fact that substituent wiiich possesses 
charge transportcharactaistic is introduced, as light- 
emitting matoial (Mr electric charge transport material 
vMch con±>ii^ charge transport characteristic you can 
cxped, Byfactthat substituent is introduced, also it 
becomes possible,furthernx)re, to use film of 
anthracene daivative al one as luminesoent layer as host 
matCTialof other blue li^t-emitting material can expect. 
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[00 11] 




[001 0] It is to offer blue li^t-emitting material of amorp 
hous >A*iich possesses heat resistance andthe stability 
over time where object of this invention controls 
crystalli2ation by factthat various substituent are 
introduced into anthracene ring, also be able touse for 
luminescent layer as thin film of alone, as host material 
of otheiblue light-emitting material uses and possibility, 
is superior deaisely 

[0011] 

[Means to Solve the Problems] It is something v^ch off 
eis light-aiitting material vJbscQ this invention, with 
derivative wliich designates anthracene ring as basic 
skeleton, is shown in thd>elow-mentioned General 
Formula (1) and densely makes feature. 

[0012] 

[Qiemical Formula 5] 



[0 0 13] (Stfa. Rli -Rg I*. *^1S^> 
^;us. r^m^vS^^F-To R9 ^cfcz/Rioii. r 
;uS <i: r/T ;n] ^ V g b Si^ ti ^ S fft S ^ ^ 



[001 4] 7>h^-tr>S$S:*;#tt<!: 



[0013] (In Formula, Rl to R8, shows hydrogen atom , 
alkylgroiqj and alko>ty group. R9 and RJO, di^lay 
cptionally substituted n^hthyl groip , anthr^d groi^ , 
phenanthryl groiq? , the bq)henyl group and terphenyi 
groi55 wiiich are chosen fiom alkyl groiqj and alkoxy 
&oaP' ) 

[0014] This invention designates anthracene ring as basi 
c skeleton, it is something v^choffers li^t-emitting 
material \^ch is shown in below-mentioned General 
Fcsmila (2) anddensefy makes feature. 



[00 15] 



[0015] 
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[00 16] (S*. Rli^-Rsi*. 7;u 

mto ) 



[Oiemical Formula 6] 



[0016] (In Formula, Rl to R8, shows hydros atom, 
alkylgroip and alkoxy group. R9toRl2,(Ssplay5 
qjtionally substituted i^enyi gmp , naphtfiyl group , 
anthi>d groiq) , phenanthryl groip , thebiphenyl groiq) 
and teiphenyl groiQ) which are chosen from aikji 
gtD\q) and alkoxy gtoip. ) 



[001 7] :^^0^1i. T>h^-tr>S$S*ttS<h 

[00 18] 
[^b7] 




[0017] It is something which offers light-emitting materi 
al where this invention is shown in thd^elow-mentioned 
general fcmiula (3) in li^t-emitting material wiiich 
designates anthiaoene ring as thebasic skeleton, densely 
makes feature. 

[0018] 

[Chemical Formula 7] 



[0019] + . Rli --Rg 1*. T;U 



[0 0 2 0] *f|BJ(d:. |U8E-«a (3) lzgELfc7 



[0019] (In Fomnula, Rl to R8, shows hydrogen atcm , 
alkylgroip and alko^ group. R9 displays 
heterocyclic conpoimd which is rq^rcsentexl in oxazole 
ring, tteoxadia2X)le ring and thiophene ring. Rio, 
displays optionally substituted phenyl gcovp , naphthyl 
groiq) and biphenjdgroq) which arechosen from allgd 
ffovp and alkoTQ^gtoip. ) 

[0020] It is something which oflferc li^-«nitting materi 
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al where this invention is shown in thebelow-mentioned 
general formula (4) in ligfit-emitting material wiiich 
designates anthracene ring v^chwas inscribed to 
aforementioned general formula (3) as basic skeleton, 
densely makesfeature. 

[0021] 

[Qiemical Fomnula 8] 



[0 0 2 2] Rli-Rsli. T)l 



[0 0 2 3] 



[0 0 2 4] *^B^C07>h^-b>e!S^»:*:t<St-r 



[0022] (In Formula, Rl to R8, shows hydrogen atom , 
alkylgroi?) and alkoxy group. R9andRlO,diq5lay 
optionally substituted phenyl groiq?, n^hth>d group 
and biphenyl groupwhich aie chosen fiom alkyl groiq) 
and alkoxy groip. 

[0023] 

[Embodiment of Invention] Blue h^t-^tting material o 
f this invention, anthraquinone derivative and 
halogenated aryl compound reacting, >\ater-eliminating 
cyclization bydoing it acquires this is something which, 
for exanple anthraquinoi^ derivative and halogenated 
aiyl conpound in in diethyl ether solvent reacting 
making use of thd5ut>4 lithium, it can synthesize 
compound \rfiich it acquires underthe acidic condition 
by water-eliminating cyclization doing making use of 
potassium iodide and phosphinic acid sodium 

[0024] Huorescence of blue be able to expect blue light- 
Qiiitting material vAndi designatesthe anthracene ring of 
this invaiticHi as basic skeleton, fix)m fact that 
anthracene rii^ itselfgives out blue fluorescence, also it 
becomes possible to make light emission efficiency 
highwith substituent which is introduced. In addition, 
\^4ien by fact that substituent is introduced, utilizingas 
thin fihn, also to improve it is possible themial stability 
and stability over time. Furthermore, by feet that 
substituent wliich possesses chaige 
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[0 0 2 5] ±tE-fiSa (1) (4) VTjk^Hi 
t:^isb. j^^jim. x^;uS, v:/Qtf;l/S, -JI- 



[0 0 2 6] ±|H-»5« (1) -i?^$ti**^?ga)W 



[0 0 2 7] ±8S-«S (2) -c^^tis^seBflcofr 

vS;b^ b g ff tL ^ L T l> r t J: l^ 



[0 0 2 8] ±IE-figie (3) T-*$*l-&*«Wa)» 
^I'S. ^4^-9-v7y-;u®?:i:<t'/)<*lf btl-So Rio(* 

. 7;u^;u«. 7;^3+v»^^^>alf^l5fi8l«^* 

3l^i:^:A<^lfb<^i>o 



[0 0 2 9] ±|S-jfiS (4) -rrS^v^tl^^MB^CD* 

fe*3fe*t»fcfcL>r. Rb'-Rioii. 7;u^;us. 7 

(1) . (2) . (3) (4) vmt^tli)^^ 



[0 0 3 0] 



transportcharaderistic is introducsed, as electric chaige 
transport nBterial simultaneously also it ispossible to 
obtain material ^iiich bears fimctioa 

[0025] Rl to R8 alkyl group (Also saturated cyclic hyd 
locaibon group includes in all^lgroiq) here. ) wiiich 
is represented in methyl groiq) , the ethyl group , 
isqjixpyl group , tertiary but^ group , cyclohexyl 
groiq) and trifluorometh>4 groip etc in additionto 
hydrogen atom, can list aUcoxy groxq) or other 
enix)diment vvhich is itpiesented in methoxy group , the 
ethoxygroiq), isq)rqx)xy group and taliarybutoxy 
group in blue light-«nitting material of this invention 
wiiichfrom above-mentioned General Formula (1) is 
shown with (4). Rl to R8 is good being being mutually 
same, diffeing. 

[0026] As for R9 to RlO, you can list optionally substit 
uted n^hthyl group , anthryl groi?) , phenanthryl 
groiq) , the biphenjd groip and terphaiyl group vMch 
are chosen from aJkylgroiq) and alkoxy groi^ inthe 
blue li^t-emitting material of this invention which is 
shown with above^nenticaied General Formula (1). 

[0027] As for R9 to R12, you can list q)tionally substit 
uted phenyl groiq), naphth>4 gro\p , anthryl groiq) , 
the phenanthrjd group, bqjhenyl group and terptenji 
groipx^ch are chosen fix)m alkyl groi?) and the 
alkoxy groip in blue li^t-orntting material of this 
invaition \^ch is shown with th^bove-mentioned 
General Formula (2). 

[0028] R9 shows heterocyclic compound which hetero 
atom at least or\Q is inducted in theblue light-emitting 
material of this invention which is shown with above- 
mentioned general fonnula (3). As representative 
example of aforementioned heterocyclic compound, you 
can list thiophene ring, the oxazole ring and oxadiazole 
ring etc. . As for RlO, you can list q>tionally substituted 
phaiyl group, naphth>4 group and biphenylgroip 
etcwiuch are chosen fiom allQ4groi?) and alkoxy 
gjcovp, 

[0029] R9 to RlO, shows optionally substituted phenyl 
groip , n^hthyl groip and biphen>d groip which aie 
chosenfiom alkyl group and alkoxy gjrovp in blue Ught- 
emitting materiaJ of this invention which is shownwith 
above-mentioned gei^ral formula (4). Those which are 
shown next as eniodiment of light-emitting material 
wttchisdisplayedwith general formula (1), (2) and 
(3) and (4), can be listed. 

[0030] 
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[003 11 [0031] 
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8. 1 6 g 5 vx^;i.x— T^H^^D;^. Ztl^*;^L 
^»:A<bn-:^^;U'j^'^A2 5m I (1. 6 0 m o I 

— v-v';— 3^^5=-;uT> h^^y >3. zogim^itz 
bti^c^fi£1^^. ai§i^lch;ux>. ^jg^lc/^^^^ 

tfjim^ti>Zt\z^i). TUit^^\Z7rst. efe 



[0 0 3 5] 



[0033] Above blue light-emittiiig material of this inventio 
n which is shown, mixing with otherelectric charge 
transport material and light-emitting material, etc using is 
possible. 

[0034] 

[Woridng Exanple(s)] You explain below, concerning 
Working Exaiiple of this invention. 

(Woridng Example 1) While in nitrogen atmo^here, ice 
cooling doing this 2 - bromo biphenyl 8. 1 6g in addition 
to thediethyl ether, it dripped n-butyi lithium 25 ml (1 .60 
mol/1). After dripping 1 hour after agitating, it dripped 
diethyl ether solution whichadds 2 - tatiaiy but>4 
anthraquinone3.20g and 2 hours agitated Itthrewpure 
water to reaction termination and reaction solution, 
extracted organic laya: andthe product wliich is 
acquired, it did recrystallization >^ch uses hexane 
forthe toluene and poor solvent in good solvent and 
rdined. Next, sequential it added potassium iodide and 
phosphinic acid sodium to conpound whichwas refined 
m this mcluding acetic acid, 1 hour agitation circulation 
did. product which is acquired it does reoy^tallization 
wWch uses thetoluene / hexane and it shows in below- 
mentioned Qiemical F(xmula by refining, anthracene 
derivativeof wliite powder was acquired 

[0035] 
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=l-1^X||1±g©DSC2 2 0C^ffiL^. M^HH 
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mi^omyt (PL) A^<7 h;u;^l^ (S;*SS^m 



'j-:^5^;i.7>h7+y >4. 00 g^Jtoxfcvx^^ 



[0036] Mass analysis measurement ( Jeo! Ltd (DB 69-0 
56-5023) sqplied JMN SX102use)ofanthracer^ 
derivative v^ich it acquires as descriptionabove was 
done, from fact that ion peak of ny2538 wliich issuitable 
to molecular ion of target compound is detected, 
formation of anthracene derivative (Qienical Fcarmula 
7)was verified IR spectrum ( Shimadzu Corporation 
PB 69-055-8747) supplied FTIR-SlOOMisused, 
KBr pellet method ) of anthracene derivative is shown in 
Figure]. 

[0037] Concerning this anthracene derivative, making us 
e of DSC220C of Seiko Instrunmts Inc. (DB 69-058- 
2077) sqplied, theresult of measuring glass transition 
temp^tuxe (Tg) under nitrogai atmoqjhere and under 
condition ofthe heating rate 1 0 ""Onin is 74 ""Q 
understood densely. As for this anthracene derivative 
(Chemical Forrmla 7), fix)m fact that you could not see 
ciystallizati on peak, youcan expect thin fi Im of 
amoiphouswdiich shows high stability over time, vapor 
dqx»ited film wiiich consists of this anthraoofie 
daivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surfeoe 
analysis equipment ( Riken Keiki Co. Ltd. (DB 69-057- 
3670) s^^plied AC - 1 use) is 5.97 eV,understood 
densely. 

[0038] Result of doing fluorescence (PL) spectral measu 
lement ( Shimadzu Corporation PB 69-055-8747) 
siqijplied RFSOOOuse) of anthracene derivative making 
use of thethin film which is similar to description above 
this anthracene derivative, is materialwhich ^ves out 
fluorescence of blue which possesses peak inthe 42 3 
and 4 44 nm, you verified densely. 

[0039] (Working Bcample 2) While in nitrogen atmosphe 
re, ice cooling doing this 9 - bromo phenanthrene 1 03g 
in addition to thediethyl ether, it dripped n-butyl lithium 
28 ml. Afta* dripping 1 hour after agitating, it dripped 
diethyl ether solution whichadds 2 - tertiary butyl 
anthraquin(xie4.00g, 2 hours agitated pure water was 
thrown to reaction termination and reaction solution, 
organic layer wasextracted and product wdiich is 
acquired was refined with lecrystallizationMMch uses 
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hexane for toluene and poor solvent 

[0040] Including acetic acid, i^xt 1 hour agitation circu 
lation it did in ftecompound vAnch it refinai including 
potassium iodide and phosphinic acid sodium doing 
leciystallization which uses toluene, it shows 
productwiiich is acquired in below-mentioned Chemical 
Formula by refining, anthracene derivativeof white 
powder was acquired 

[0041] 

[Oiemical Formula 13] 



[0042] ±tecDck5(::tr|#b+ifc7> h^-iz> 

fzztt^^. T> h^ii:ymm»o)±f!i^wmLfzo 
mzizry h=7-{z>mmW(0 1 rx^^ h;u (kb r 

[0043] ::<7>r>h^-fe>S3»$, mmnmsi 

(Tg) i:m^Lfzm§k. 1 9 0"C-Cfe^Zi:A<»A^ 
o/co *ffi^i<7>r>h^-b>g|«tttit«L Zeiss 

ttmmv^tzo 



[0 0 4 4] C<DT>K^-t>^3?(*A^b^^^ll^m 
>1b7Hx>vV>U^;HSLfce*, 5. 90eVC& 

[0045] ±ffi(!:|fl«/d:S^K^ffil^T>h7i?>SI 
a)7>h^-fe>SI»(*tt4 4 3 nmfl \f-<?i^ti> 



[0042] It measured anthracene derivative which it acquir 
es as description above mass analysis^omfact that ion 
peak of nVz586 which is suitable to themolecular ion of 
target conpoimd is detected, it verified formation of the 
anthracene derivative. IR spectrum (KBr pellet method) 
of anthracene derivative is shown in Figure 2. 

[0043] This anthracene derivative, result of measuririg gl 
ass transition temperature (Tg) under nitrogen 
atmosphere andunder condition of rate of terrperature 
increase 10 ^C/min is 190 ^C, understood daisely. As 
for result of conparing with anthracene derivative of 
WcMkingBcanple 1, with thesubstituent wttch is 
introduced, it changes you could verify Tglargely 
densely. 

[0044] V2poT c^x)sited film wliich consists of this anthr 
acene derivative was fcMmed on quartz glass , theresul t of 
measuring ionization potential rnaking use of surface 
analysis equpnent is 5.90 eV,understood densely. 

[0045] As for result of douig fluorescence (PL) spectral 
measuranent ofanthraoenedoivative making use of 
thethin fikn wiiich is similar to description above, as for 
this anthracoie derivative it is amaterial which gives out 
fluorescence of blue \^ch possesses peakin 443 nm, 
understood densely. 

[0046] (Working Example 3) While in nitrogen atmosphe 
re, ice cooling doing this 5* -bromo- l,r :3' ,1" - 
terphenyl 7.53g inaddition to diethyl ether, it dripped n- 
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butyl lithium 1 8 ml. After dripping 1 hour after agitating, 
it dripped diethyl ether solution whichadds 2 - tertiaiy 
butylanthraquinoneZllg, 2 hours agitated, pure water 
was thrown to reaction termination and reaction 
solution, organic layer wasextracted and product which 
is acquired, in good solvent reciystallization wasiefined 
in toluene and poor solvoit making use of hexane. 

[0047] Including acetic acid, next 1 hour agitation circu 
laticm it did in thecortpound wdiich it refined including 
potassium iodide and phosphinic acid sodium 
product which is acquired it does reciystallization >^ch 
uses thetoluei^ / hexane and it shows in below- 
mentioned Qiemical Formula by refining, anthracene 
derivativeof white powder was acquired 

[0048] 

[Oiemical Formula 14] 



[0049] ±i£a)cfc^lcLr^b4xfcT>h^-b> 

El3!zT>h7lr>BISt* (1b9) (ONMRT.^^ h 
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m»o>^% (PL) hjuais^ftofcigs. c 



[0049] It measured anthracene derivative which it aoquir 
es above-mentioned way mass analysis,from feet that 
icHi peak of nyz690 wliich is suitable to themolecular ion 
of target conpound is detected, it verified formation of 
the anthracene derivative, nmr spectrum of anthracene 
derivative (Qianical Formula 9) is shown in Figure 3. 

[0050] Concerning this anthracene derivative, result of 
measuring glass transition temperature (Tg) under the 
nitrogen atmosphae and under condition of rate of 
temperature increase 10 "^C/min is 130°C, 
understooddensely. As for this anthracoie derivative, 
fi-om feet that you could not see crystallization peak, 
youcan expect thin fibn of amorphous v^ch shows 
high stability over time. 

[005 1 ] V^r dqx)sited film which consists of this anthr 
acene derivative was fonned on quartz glass, theresult of 
measuring ionization potential making use of surfece 
analysis equipment is 5.83 eV,understood densely. 

[0052] As for result of doing fluoresceaioe (PL) spectral 
measurement ofanthracene derivative making use of 
thethin film which is similar to description above, as for 
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this anthracene derivative, it isa material which gives out 
fluorescence of blue \A*iich possesses thq^eak in 453 nm, 
understood densely. 

[0053] (Working Exarrple 4) In nitrogen atmos|Aere, n- 
butyl lithium 22 ml was dripped to this 2- (3- 
bromophenyl) - 5 - (2 - naphth>d) - 1 ,3,4 - oxadiazole 9. 
83g in addition tothe THF. After dripping 1 hour after 
agitating, it drilled 2 - tertiary butyl anthraquinone 2. 
65g, the 2 hours agitated product which is acquired 
was refined with recrystallization whichuses hexane for 
toluene and poor solvent in good solvent. 

[0054] Including acetic acid, next 1 hour agitation circu 
lation it did in thecompound which it refined including 
potassium iodide and pho^hinic acid sodium 
product wiiich is acquired it does recrystallization wdiich 
uses thetoluene / hexane and it shows in below- 
mentioned Qianical Fomfiula by refining, anthracene 
derivativeof widte powder was acquired. 

[0055] 

[Chemical Fonnula 15] 



[0056] ±a(D<fc3l3Lrl#bttfc7>h^ir> 



[00 5 7] ;z(D7> h7-b>^^ft(c-DLNT. mm 
(Tg) ^m^Lfz^m. i4 7°c-efe^ci: 



[00 5 8] c0>r>h=?-\z>mmm^htsi^mmm 



[0056] It measured anthracene derivative wliich it acquir 
es above-rrentioned way mass analysis,from feet that 
ion p)eak of n^zllA which is suitable to themolecular ion 
of target conpound is detected, it verified fomiation of 
the anthracene derivative, nmr spectrum of anthracene 
derivative is shown in Figure4. 

[0057] Concerning this anthracene derivative, result of 
measuring glass transition terrperature (Tg) unda* the 
nitrogen atmosphere and under condition of rate of 
terrperature increase 10 ^C/min is 147 *^C, 
understooddensely. As for this anthracene derivative, 
from feet that you could not see crystallization peak, 
youcan expect thin film of amorphous wiuch shows 
high stability over time. 

[0058] Vapor dqx)sited film wWch consists of this anthr 
acene derivative was formed on quartz glass, theresult of 
measuring ionization potential making use of surfece 
analysis equipment is 5.88 eV.understood densely. 
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[0059] As for result of doing fluorescaice (PL) spectral 
measurement ofanthracene(terivativernakinguseof 
thethin film which is similar to description above, as for 
this anthracene derivative, it isa material vrfiich gives out 
fluorescence of blue ^ch possesses thq^eak in 445 nm, 
understood densely. 

[0060] Blue light-emitting material which designates anth 
raoene ring of above-mentioned Working Exanple asthe 
basic skeleton changes, by fact that sub^tuent is 
introduced, glass transition ternperatursand crystallinity 
densely to be possible, it is superior in heat stability, 
itcan acquire satisfectoiy thin film of istability over time 
\^ch crystallization it isdifficult to do. 

[0061] 

[Effects of the Invention] As above shown, crystallizatio 
n vMch possesses high heat resistance and highstability 
over time, by forming li^t emitting site which uses 
material which designates theanthracene ring wdiich 
introduces various substituent as basic skeleton with 
this invention ,the thin film of amorphous which it is 
difficult to do can be acquired. Because ofthis, you can 
e3q)ectlumineso^tefeni3ntvvliene thermal stability and 
thedurability are hi^ 

[0062] 
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[S3] *^B^a)^j5S«3ICfi|t)4f65fe«J|3KZ)NMR 



[B4] :^%mo)mmm4\zmt>i>nM$tnoNMR 



[Brief E?q5lanation of the Drawing(s)] 

[Figure 1] E?q)lanatory diagram which shows IRq>ectr 
urn of li^t-emitting material which relates to 
iheWorking Example 1 of this invention. 

[Figure 2] E?q)lanatory diagram which shows JR spectr 
um of li^t-emitting material \^*dch relates to 
theWoridng Example 2 of this invention. 

[Figure 3] E?q>lanatory dia^^ which shows rnnr spect 
rum of li^t-emitting material wWch relates to 
theWorking Example 3 of this invention. 

[Figure 4] E?q)lanatoiy diagram which shows nmr spect 
rum of li^t-emitting material vrfiich relates to 
theWorlong Example 4 of this invaition. 
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